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The back boil er room consists of two HB Smith 28A-9 Series cast iron boi lers along w ith two new Baldor
Super-E type 25Hp hot water circulation pumps. The back boi ler is used as 100% back up. Currently the hot
water piping system is set up in such a way that when both hot water pumps run, they run against each other
developin g pressure beyond design capacity . This causes the valves to malfunction. EMG recomm ends that
the pumping set up needs to be corrected to resolve thi s issue.

Current ly none of the circ ulation pumps is equipped w ith variable frequency drives, thus they tend to operate
at full load all throu ghout the heating season.

Cooling Syste m:

The school building is not centrally cooled, but has approximately twe nty six roof top split air-condition ing
systems. Most of the units have already surpassed its ASHRAE recomm ended useful life of 15 years. The
system consists of varying capacity ranging from 1 ton to 7.5 tons. The air-condi tio ning system is monitored
by the energy management system in a manner that the air-conditioning do not come on unti l the OA
temperature rises above 60F and the indoor temperature rises above 75F. This thus limi ts the actual hours of
operation of the air conditioner thus reducing the energy consumption by the school. All the air conditioners
have localized controls.

Ventilation and Exhaust Systems:

The Poll ard Mi ddl e School is venti lated by a total of 57 exhaust fans that serve various restrooms, kitchen,
classroom spaces and auditor iums. Current ly all the exhaust fans are tied into the build ing management
system by virtue of which their operational hours are limited to 6:00 AM to 5:00 PM Monday to Friday during
the normal schoo l operation s. The exhaust fans are shut off on all other days. Based on the interaction with
the HVAC supervisor, the exhaust fans are routin ely checked and replaced if necessary.

The auditorium in the Poll ard M idd le Schoo l is cond itioned by two Ai r Handlin g Units. The primary AHU
that supp lies conditioned air to the Auditorium has a spiral duct based distribut ion system right above the
stage. The very design of the spiral duct makes the air distributi on system noisy in nature, thus making it
imperfect for an auditorium envi ronment. In addition to thi s primary AHU, the fresh air supply for the
auditorium is also maintained by a secondary AH U that is purely controlled by the C02sensor in the space.
Once the C0 2 in the space rises over the prescribed limits, the second AHU starts supplying 100% outside air
via a separate duct work, which is relatively quite as compared to the spiral ducts. Thus in order to maintain
lower noise levels from the air di stribution system the HVAC operators turn of the primary AHU and
conditioned the auditorium by the secondary AHU only. This leads to 100% outside air irrespectiv e of the
occupancy level in the auditorium and increased heating load on the boi ler. EMG recommend s modi fyin g
the ductwo rk in the auditorium so that the noise levels are reduced to the accepted levels and allow ing the
primary AHU to take up the load of the auditorium in place of the secondary AHU .

The fresh air requirement for the rest of the Poll ard school is satisfied by a series of AH U's and unit ventilators
located in individu al spaces. Most of the AHU's are currently bringing in 100% outside air all day long,
irrespective of the space occupancy. EMG recommends installing C02 sensors on each of the air handling
units so as to contro l the amount of fresh air being brought into the conditioned space.

Foll owing are the AHU's that need to be retrof itted w ith C02sensors:

Air Handling Unit Name Location it Serves
Room. 220 Requi res C02Sensor
Room. 222 Requires C02Sensor
Room. 224 Requi res C02Sensor
Cafeteria Requires C02Sensor
Room . 212 Requires C02Sensor
Room. 216 Requires C02Sensor
AHU-6 (Faculty Dining Rm.) Requires C02Sensor
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Air Handling Unit Name
Green Gym

location it Serves
Requires C02 Sensor

Major Heating system type/capacity

Major Cooling System type/capacity

Heating hot water supply temperature

Chilled water supply/return
temperatures

Condenser water supply/return
temperatures

Outside Air temperature & Relative
Humidity (%) at time of audit

Interior space temperatures & Relative
Humidity (RH %)

Avg. Interior space thermostat set
point

Two each of 4258MBH and 2836MBH IBR

Rated H.B Smith Boilers

Numerous split systems

Polyshield Gas-fired Hot Water Heater.
140F supply

NA

NA

62F and 45.2% R.H

Varied From Space to space, but averaged
at 76F and 48% R.H

69F For Heating and 75F For Cooling

The Mechanical Equipment Schedule in Appendix contains a summary of the HVAC Equipment at the
property.

5.4. BUILDING LIGHTING

The building lighting at the Pollard school mainly consists of standard 4' long 32W T8 lamps in various
configuration ranging from single bulb per fixture to four bulbs per fixture . The general light ing in the space
is on the higher side of the recommended levels. EMG has observed numerous opportunities across the
school where energy consumption can be reduced by modifying the current lighting pattern and reducing the
light levels in the hallways and classrooms by reducing the number of lamps per fixture. Further it was also
observed that none of the spaces other than the restrooms on the second floor and the portables had
automatic lighting controls. This leads to the lights in the spaces being left ON for long durations without
anyone being present in the space.
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DHW temperature at

faucet 120F

Building faucets, GPM 1.5GPM

Water closets/toilets, GPF 1.6 GPF

5.7. BUILDING NATURAL GAS AND ELECTRICITY

Natural Gas

The building is connected to the natural gas utility (Nstar). The gas main on the adjacent public street
supplies the natural gas service. The gas meter and regulators are located in outside the mechanical room
housing the main boilers. The gas distribution piping within the building is mall eable steel (black iron) . The
facility is master-metered for natural gas.

Electricity

The electrical supply lines run unde rground pole-mounted transformer to an interior-mounted electrical
meter. The main electrical service size is 2000 amps, 120-volt, three-phase, four-wire alternating current
(AC). A step-down transformer is located in the main electrical room . The electrical wiring is copper,
installed in metal lic conduit. Circuit breaker panels are located throughout the building. The facility is
master-metered for electricity.

The portables at the back of the school are equipped with its own individual electrical meter.

No. 2 Oil:

The hot water boilers in the school are dual fuel boilers, by virtue of which they can switch to No .2 Oil fuel
as needed.

Emergency Generator:

A diesel-engine-driven 125kVA emergency electrical generator is located in the front mechanical room . The
generator provides back-up power for elements of the fire and life safety systems. The fuel tank is an
underground tank, which is located adjacent to the school.

Electrical Transformer
Delta

Type (Wye, Delta)

Mounting Pole-mounted

Location Exterior

Main Building Electric
2000 Amps

service

Primary Volts l20V

Secondary Volts NA

Phase 3 Phase

Wire 4 W ire

Amp 2000 Amps

On site Generator (Y/N) Yes

Generator Capacity, KVA 125 KVA

Generator Fuel Type Diesel
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Components of Annual Energy Use
Electricity

Natural Gas Total Cost No.-20il Tot al Ene rgy
(1 kWh =3.412 kBt u)

% kWh kBt u Cost % t he rms kBt u Cost Total- $ % Total % Gallon s kBt u Cost MBtu % Total

Space He ating 6.0% 49,721 169,647 $9,270.02 81.0% 6,107 610,415 6,814 $16,084 9.9% 100.0% 51,998 7,201,706 $135,142 7981.8 74.0%

Cool ing 13.6% 112,700 384,534 $21,012.04 0 0 $21,012 12.9% 0.0% 0 0 $0 384.5 3.6%

Ventilation 32.0% 265,178 904,786 $49,440.10 0 0 $49,440 30.3% 0.0% 0 0 $0 904.8 8.4%

Water He atin g 0.0% 8 28 $1.55 19.0% 1,432 143,184 1,598 $1,600 1.0% 0.0% 0 0 $0 143.2 1.3%

Li ght ing 28.0% 232,030 791,688 $43,260.08 0 0 $43,260 26.5% 0.0% 0 0 $0 791.7 7.3%

Cooking 2.0% 16,574 56,549 $3,090.01 0.0% 0 0 0 $3,090 1.9% 0.0% 0 0 $0 56.5 0.5%

Refriger at ion 1.0% 8,287 28,275 $1,545.00 0 0 $1,545 0.9% 0.0% 0 0 $0 28.3 0.3%

Office Equip men t 0.4% 3,480 11,875 $648.90 0 0 $649 0.4% 0.0% 0 0 $0 11.9 0.1%

Compute rs 7.0% 58,008 197,922 $10,815.02 0 0 $10,815 6.6% 0.0% 0 0 $0 197.9 1.8%

Oth e r 10.0% 82,868 282,746 $15,450.03 0 0 $15,450 9.5% 0.0% 0 0 $0 282.7 2.6%

Total 100.0% 828,854 2,828,050 $154,532.7 100.0% 7,539 753,598 8,412 $162,945 100.0% 100.0% 51,998 7,201,706 135,142 10783.4 100.0%
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8 .3.1. Repalce Domest ic Hot Water Heater With New High Efficiency Hot Water Heater

The domestic hot water requirement for the Pollard School is satisfied by a single 125-gallon 800MBH input
gas-fired hot water heater. The existing hot water heater was install ed in 1992 and has already out lived its
useful life . Based on the manufacture r specification, a new water heater is rated at 83% effici ency. Thus
based on the age and use of the hot water heater it is assumed that the existing therm al efficiency of the hot
water heater has dropped to about 75%.

The hot water heater design has evolved over the time and new high eff iciency condensing hot water heaters
are currently avail able in the market that have a manufacturer rated effici ency in excess of 95% . This wou ld
prov ide an increase of 20% over the existing domestic hot water efficiency.

The proposed replacement is esti mated to save up to 973 therms per year.

8 .3 .2 . Replace old Ai r Conditioners With New Energy Star Certified Airconditioners

Advances in compressor and condenser technology have allowed for the development of more effi cient air
conditioning systems. As a result cooling can be provided at the same rate, with a lower energy inp ut.
Energy effi ciency ratio (EER) is the ratio of cooling output to power input. Seasonal energy efficiency ratio
(SEER) is an adjusted figure based on the length of the cooling season. A highe r EER or SEER indicates a more
efficient unit w hich can provide the same coo ling capacity while consuming less energy. The minimum
standard for air conditioner performance in most areas is currently 13 SEER as requi red by the 2006
Internati onal Energy Conservation Code. Units rated at 16 SEER (14 EER) or better qualify fo r Energy Star
certification .

Pollard school has number of roof top spli t systems that were installed in 1993-95. Al l of these units have
outlives the ir expected useful life and it is recommended that these units be replaced with new high
efficiency air cond itioners . The table below provides the details of the air cond itioners that need to be
replaced.

Table-l

Manufacturer Year Location Model No. Tonnage Serves

TRANE 1993 Rooftop TTR0 12C 100 1 Ton
Secretary's
Office

TRANE 1993 Rooftop TTR012C100 1 Ton Admins Office

TRAN E 1993 Rooftop TTR012C1 1 Ton NC Nurse

TRAN E 1995 Rooftop TTR024C1 OOA1 2 Ton Rm 258

Table-2

Manufacturer Year Location Model No. Tonnage Serves

TRAN E 1995 Rooftop TTR036 C100 3 Ton Rm 278

TRANE XE 1000 1995 Rooftop TTR024C 1OOA1 2 Ton Rm 200

TRANE 1995 Rooftop TTA048C300 4 Ton Rm 210

TRANE 1995 Rooftop TTA048C300 2 Ton Rm 220

TRANE 1995 Rooftop TTA048C300 2 Ton Rm.224
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Currently most of the classrooms and offi ces have four lamp T8 fixtures with single ballast. The average light
levels taken in these spaces showed that the Lux readings where often on the higher side of the
recommended range that extends from 300 LUX to 60 LUX. EMG recommends that all the four lamp light
fixtures be retrofitted with reflectors and be de-Iamped from four lamp per fixture to two lamp per fixture.

In addition to delamping the four lamp fixtures to two lamp fixtures, EMG also recommends installing
occupancy sensors in each of the classroom and off ice space so as to ensure that the lights are turned off once
the sensor detects no occupancy for more than a prescribed duration of time.

Based on the detailed site survey it is determined that approximately 395 four lamp fixtures need to be
delamped to two lamp fixtures along with installation of 105 ceiling-mounted occupancy sensors.

In addition to the classrooms the central cafeteria is also lit by a set of fifty, three lamp U shaped lamps that
are left ON all throughout the school day. Lights were observed to be ON irrespective of the occupancy in
the space. Thus EMG recommends installing ceiling-mounted occupancy sensors in the cafeteria that would
turn off the lights in individual spaces once it detects that the space is unoccupied for a pre-programmed
duration of time .
It should be noted that when installing occupancy sensor all the elect ronic instant start ballast be replaced
with rapid start ballasts. It is assumed that all the existing light fixtures are equipped with electronic instant
start ballast and hence this ECM takes into consideration the cost for replacing all the ballasts with new rapid
start ballasts.

EMG considers upgrading the lighting in the school bui lding as a major capital expenditure from which the
school will cont inue to profit for many years to come . Thus, even though the ECM fails the SIR test, EMS still
recommends delamping all lamp fixtures and installing occupancy sensors in individual spaces.

8 .3.6. Install Condesning natural gas fired hot water boilers

EMG recommends replacing the current cast iron sectional hot water boilers with about 68.8% manufacturer
rated efficiency with 94% effici ent natural gas fired condensing hot water boilers. For improved part load
performance, we recommend total of three (3) condensing boil ers to replace the two cast iron boilers. The
conden sing boil ers will be equipped with outside air reset controls. The savings and avoided maintenance
cost justifies such replacement.

8.4. ECMs EVALUATED FOR CO NSIDERATIO N

EMG has identified 3 Energy Conservation Measures (ECMs) which were evaluated for this property but not
recommended based on financial criteri a. EMG screens ECMs using two financi al methodologies. ECMs
which are considered financially viable must meet both criteria.

The following paragraphs describe each of these ECMs along with the initial installed cost, annual energy
savings and payback period for each ECM.

8.4.1. Replace Inef f icient Fan Motors in The Air Handling Units With High Efficiency Units

High-efficiency motors will perform the same function as standard motors, but will improve efficiency by
reducing losses in the conversion of electrical to mechanica l energy. For example, magnetic losses are
reduced by using thinner, higher quality steel lamination in the stator and rotor core. The air gap between
rotor and stator is minimized by manufacturing to higher tolerances. More copper is used in the stator
windings to reduce resistive losses. On motors with fans, smaller and more efficient fans are used.

The best applications are generally those in which the motor operates at least eight hours or more per day
(NCEL 1983a). In some cases, the savings in electrical energy consumption justifies immediate replacement.
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However, high-efficiency motors are not cost-effective when their premium cost cannot be recovered during
the normal life of the motor because of limited hours of operation .

EMG recommends replacing motors in the following Air Handling Units:

AHU's Motor (HP) Existing (%) Proposed (%)

HV-l (220 Days/yr) 5 Hp 86.5% 90.2%
HV-2 (180 DayslYr) 5 Hp 86.5 % 90.2%
Cluster-l (180 DayslYr) 5 Hp 89.5% 92.4%

8.4.2. Install On-Demand Sensors in Air Handling Units

Some buildings are venti lated at a rate in excess of the recommended values. To reduce the energy
consumed by the vent ilation system, the venti lation rates should be lowered, unless typically high levels of
po llutants are being generated. (If human carcinogens or other harmful contaminants are suspected to be
present in the occupi ed space, other relevant standards or guidelines, such as OSHA or NIH, must supersede
the listed values.) For spaces w ith transient or variab le occupancy, the quantity of outdoo r air should be
adjusted by use of dampers, mul ti-speed venti lation fans, or by duty cycl ing the system. W hen contaminants
independent of the occupants are generated in the space, the supp ly of outdoor air should lead occupancy so
that acceptable conditions are attained before occupants return. On the other hand, if contaminants are
generated solely by the occupants, the supply of outdoor air may lag occupancy. Such control over the
vent ilation rate can be achieved by installing on demand ventilation system on air-handling units that senses
the amount of carbon dioxide in the return air and modulates the external air flow based on it. In case the
C02 levels are low, which means the occupancy level in the faci lity is below normal, hence there doesn't
exist, a need to bring in fresh air. This indi rectly reduces the load on the air hand ling unit as it decreases the
amount of energy required to condit ion the outside air.

Conversely on detecting a high level of pollutants and carbon diox ide residue in the return air, the sensor
shall modulate to increase the intake of outside air, for compensating the imp ure air.

EMG recommends install ing C02 sensors on each of the air handling units that have in bui lt economizers so
as to control the quantity of outside air being brought into the space. The following table provides the list of
air handling units that require to be retrofitted with C02 sensors.

Air Handling Unit Name
Room. 220
Room. 222
Room. 224
Cafeteria
Room. 212
Room. 216
AHU-6 (Facu lty Dini ng Rm.)
Green Gym

8.4.3. Install Variable Frequency Drives on main Hot Water Circulation Pumps

The Pollard middle school is currently heated by four central forced hot water bo ilers located in two separate
boi ler rooms. The hot water from the boi lers is circulated around the bui ldi ng by two 15 Hp and two 25Hp
circulation pumps.

EMG recomm ends installing VFD on primary hot water circu lation pumps for improved part load operation .
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Mechanical Equipment Inventory- Pollard Middle School
Year

Equipment Manufacturer Installed Location ModellType Capacity Serves Remarks

Boilers (2x) Smith Front Boiler Rm . 2B-14 4,258/vIBH Whole School
Old ButWorks

1992
Well

HWP (2x) Mlgnetek Front Boiler Rm. Catg.R416 15Hp Whole School
Old But Works

1992
Well

Domestic HotWate
Polys hield 1992 Front Boiler Rm . 1OOOP 125A-TP 800/vIBH Whole School Works Well

Heater

Mlin Generator Kohler 1992 Front Boiler Rm. 100R07231 125kVA,100kW
Emergency Old ButWorks

Fixtures Well

PneumaticAir
Curtis 1992 Front Boiler Rm . 3kW31G

2x(1.5Hp
Whole School

Old But Works
Com prres sor !Votors) Well

AHU-6 TRANE 1992 iv'ech Rm-l k95k79443 1HP fan motor Faculty Dining
Pneumatic
Controls

HV-2 TRANE 1992 iv'ech Rm-l E223 5Hp Fan Kitchn
86.5%Effi

!Votors

HV-2 TRANE iv'ech Rm-l E223 5Hp Fan Locker Rill
86.5% Effi

1992
!Votors

Boilers (2x) Smith 1992 BackBoilerRm. 28A-9 1941MBH Whole School Not Us ed MJch

HWP (2x) Baldor 1992 Back Boiler Rm. EM2531T-8 25Hp Whole School Never Us ed

Elevator-1 Beckwith NA
New

NA 1500Lbs School
Old But Works

Cons truction Well

Elevator-2 Dover 1992
New

EP-60-20 2500 Lbs School Works Well
Cons truction

AHU TRANE 1992 Art Room k95k79554 2Hp !Votors Art Room Works Well

AHU TRANE 1992 Rm 222 k95k79554 2Hp !Votors WoodWork Works Well

AHU TRANE 1992 Rm224 k95k79554 2Hp !Votors Art Room Works Well

AHU TRANE 1992 Auditorium NA NA Auditorium
iv'eant to supply

Outs ide Air

iv'eantto

AHU TRANE 1992 Auditorium NA NA Auditorium circulate airwith
heating coils

AHU MlgicAire 1994 Rm 221 60-BVIvl'B UX-A NA Rm 221&219 Works Well

AHU TRANE 1995 Cluster-l K95K80211 NA ClusterRm Works Well

AHU TRANE 1992 Cafeteria Iv'(CA014 7.5HP Cafeteria Works Well
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